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TITLE 
ELECTRONIC DEVICE 

BACKGROUND OF THE INVENTION 

Field o£ the Invention 

5 The present invention relates in general to an electronic 

device and in particular to a fastening apparatus in the 
electronic device to fix a main board on a shield. 
Description of the Prior Art 

A conventional method of fixing a main board 12 to a shield 

10 11 is shown in Figs, la and lb. The main board 12 is connected 
to the shield 11 by several screws 13 and copper shafts 14 . The 
shield 11 has plurality of first threaded holes 111 by which a 
threaded post 141 of the copper shaft 14 is connected thereto, 
each copper shaft 14 has a second threaded hole 142, and the main 

15 board 12 has plurality of third threaded holes 121. The screw 
13 engages the third threaded holes 121 and the second threaded 
hole 142, such that the main board 12 is connected and fixed to 
the shield 11. 

Another conventional method of fixing a main board 16 to 
20 a shield 15 is shown in Figs. Ic and Id. The main board 16 is 
connected to the shield 15 by several supporting elements 17. 
The shield 15 has plurality of openings 151 and the main board 

16 has plurality of through holes 161. The supporting element 

17 is composed of elastic material and passes through the opening 
25 15 to be fixed on the shield 15. The supporting element 17 has 

a neck portion engaging the through holes 161, such that the main 
board 16 is connected and fixed to the shield 15. 
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In the first method mentioned above, the main board is 
connected to the shield by screws and copper shafts such that 
the fabrication process is difficult and lengthy. In the second 
method, a special tool is required to release the main board and 
5 the shield and is also inconvenient. 

SmOU^RY OF THE INVENTION 

An object of the present invention is to provide an 
electronic device and a fastening apparatus in the electronic 
device that solves the above mentioned problem. 

10 The electronic device of the present invention includes a 

main board, a shield and a supporting seat . The shield has a 
first opening and a second opening. The supporting seat includes 
a first engaging portion, a second engaging portion and a third 
engaging portion. The supporting seat connects to the shield 

15 by the first and second engaging portion and supports the main 
board by the third engaging portion. The first engaging portion 
connects to the first opening to prevent the supporting seat from 
moving along an X axis and the Z axis and the second engaging 
portion connects to the second opening to prevent the supporting 

20 seat from moving along the Y axis. The X, Y, and Z axes are 
perpendicular to each other. 

The supporting seat further includes a flat body by which 
the first engaging portion is extended and the second engaging 
portion is disposed thereon. 

25 The third engaging portion is disposed on the body. 

The supporting seat further includes a release member 
disposed on the body to release the supporting seat and the 
shield. 
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The third engaging portion has a threaded hole and the main 
board has a through hole, a screw passes through the through hole 
and engages the threaded hole to connect the main board and the 
supporting seat. 

5 The main board has a through hole so that the third engaging 

portion engages the through hole to connect the main board and 
the supporting seat. 

The third engaging portion is L- shaped. 

The device further includes a fixing assembly disposed on 
10 the shield, wherein the supporting seat prevents the main board 
from moving along the X and Z axes and the fixing assembly- 
prevents the main board from moving along the Y axis. 

The fixing assembly includes a base and a sliding clip 
disposed on the base. 
15 The base has a rack and the clip includes a tooth and a 

tongue, wherein the tooth engages the rack such that the fixing 
assembly holds the main board, and the tongue releases the tooth 
from the rack. 

The base further includes a track to hold the clip on the 

20 base. 

The clip further includes a recess to hold the main board 
at a predetermine position. 

The supporting seat is composed of metal . 

The supporting seat is composed of plastic and the 
25 electronic device further includes a metal component to cover 
the supporting seat. 

Another object of the present invention is to provide a 
fastening apparatus. The fastening apparatus includes a first 
opening, a second opening and supporting seat. The first and 
30 second openings are disposed on the shield. The supporting seat 
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includes a first engaging portion, a second engaging portion and 
a third engaging portion. The supporting seat connects to the 
shield by the first and second engaging portions and supports 
the main board by the third engaging portion. The first engaging 
5 portion connects to the first opening to prevent the supporting 
seat from moving along the X and Z axes and the second engaging 
portion connects to the second opening to prevent the supporting 
seat from moving along the Y axis. The X, Y, and Z axes are 
perpendicular to each other. 

10 The supporting seat further includes a flat body by which 

the first engaging portion is extended and the second engaging 
portion is disposed thereon. 

The third engaging portion is disposed on the body. 

The supporting seat further includes a release member 

15 disposed on the body to release the supporting seat and the 
shield 

The third engaging portion has a threaded hole and the main 
board has a through hole, a screw passes through the through hole 
and engages the threaded hole to connect the main board and the 
20 supporting seat. 

The main board has a through hole so that the third engaging 
portion engages the through hole to connect the main board and 
the supporting seat . 

The third engaging portion is L- shaped. 
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The fastening apparatus further includes a fixing assembly 
disposed on the shield, wherein the supporting seat prevents the 
main board from moving along the X and Z axes and the fixing 
assembly prevents the main board from moving along the Y axis . 
5 The fixing assembly includes a base and a sliding clip 

disposed on the base. 

The base has a rack and the clip includes a tooth and a 
tongue, the tooth engages the rack such that the fixing assembly 
holds the main board, and the tongue is to release the tooth from 
10 the rack. 

The base further includes a track to hold the clip on the 

base . 

The clip further includes a recess to hold the main board 
at a predetermine position. 
15 The supporting seat is composed of metal. 

The supporting seat is composed of plastic and the 
electronic device further includes a metal component to cover 
the supporting seat . 

DESCRIPTION OF THE DRAWINGS 

20 The present invention can be more fully understood by 

reading the subsequent detailed description in conjunction with 
the examples and references made to the accompanying drawings, 
wherein: 

Fig. la is a schematic diagram showing a conventional 
25 method of fixing a main board to a shield; 

Fig. lb is a cross section of Fig. la showing the main board 
fixed on the shield; 

Fig, ic is a schematic diagram showing another conventional 
method of fixing a main board to a shield; 
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Fig. Id is a cross section of Fig. Ic showing the main board 
fixed on the shield; 

Fig. 2a is a schematic diagram showing an electronic device 
and a fastening apparatus in the electronic device of the present 
5 invention; 

Fig. 2b is a schematic diagram showing a supporting seat 
of the present invention; 

Fig. 2c is another schematic diagram showing the supporting 
seat of the present invention; 
10 Fig. 2d is a schematic diagram showing another supporting 

seat of the present invention; 

Fig. 2e is another schematic diagram showing the supporting 
seat of the present invention; 

Fig. 3 is a schematic diagram showing an electronic device 
15 and a fastening apparatus in the electronic device of the present 
invention; 

Fig. 4a is a schematic diagram showing an electronic device 
and a fastening apparatus in the electronic device of the present 
invention; 

20 Fig. 4b is a schematic diagram showing a fixing assembly 

of the present invention; 

Fig. 4c is a schematic diagram showing the fixing assembly 
of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

2 5 The electronic device and fastening apparatus of the 

present invention are shown in Figs. 2a, 2b, and 2c. The 
electronic device includes a main board 22, a shield 21 and a 
supporting seat 23 . There are several through holes on the main 
board 22. The shield 21 has two first openings 211 and 211 and 
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a second opening 212. The supporting seat 23 has two first 
engaging portions 231 and 231, a second engaging portion 232 and 
a third engaging portion 235. 

The supporting seat 23, as shovm in Figs. 2b and 2c, has 
5 a flat body 233, and two first engaging portions 231 and 231 
extend from both edges of the flat body 233 to form an elastic 
structure. When engaging with the first opening 211 of the 
shield 21, the first engaging portion 231 provides a clamping 
force to prevent the supporting seat 23 from moving along the 

10 X and Z axes (shown in Fig. 2a) . The second engaging portion 
232 is disposed on the bottom of the body 233 of the supporting 
seat 23 . When the second engaging portion 232 engages the second 
opening 212 of the shield 21, it prevents the supporting seat 
23 from moving along the Y axis. Additionally, a release member 

15 234 is extended from the end of the supporting seat 23 and the 
third engaging portion 235 is disposed on top of the body 233. 

The shape of the first opening 211 on the shield 21 can be 
formed as shown in Fig. 2a which has a wide end and a narrow end. 
The wide end allows the first engaging portion 231 to pass 

20 through and then pushes the first engaging portion 231 toward 
the narrow end along the Y axis, and finally the first engaging 
portion 231 engages the first opening 211 at the narrow end. The 
elastic structure of the first engaging portion 231 provides the 
clamping force to prevent the supporting seat 2 3 from moving 

25 along the X and Z axes. Meanwhile, the second engaging portion 
232 engages the second opening 212 to prevent the supporting seat 
23 from moving along the Y axis. Finally, the supporting seat 
23 is fixed on the shield 21. 

The supporting seat 2 3 is disconnected from the shield 21 

30 by raising the release member 234 along the Z axis so that the 
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second engaging portion 232 disconnects from the second opening 
212. Thereafter, the release member 234 is pulled along the Y 
axis (toward the right side of the Fig. 2a) so that the first 
engaging portion 231 moves from the narrow end of the first 
5 opening 211 to the wide end. Finally, the supporting seat 23 
can be removed and disconnected from the shield 21. 

The third engaging portion 235 of the supporting seat 23, 
as shown in Figs. 2b and 2c, has a threaded hold. A screw passes 
through the through hole 221 of the main board 22 and engages 
10 the threaded hold such that the main board 22 is connected to 
the supporting seat 23 . 

Additionally, the third engaging portion 235' of 
supporting seat 23' can be L-shaped as shown in Figs. 2d and 2e 
as so that the third engaging portion 235' directly hooks and 
15 connects the through hole 221 of the main board 22 as shown in 
Fig. 2e. Finally, the main board 22 is connected to the 
supporting seat 23' . 

The component of the electronic device and the fastening 
apparatus in the electronic device of the present invention is 
20 described above, then the assembly process of the present 
invention is described in the following. 

As shown in Fig. 2a, the main board 22 connects to the shield 

21 by the supporting seat 23 as shown in Figs. 2b and 2c, first, 
the supporting seat 23 engages the shield 21 as mentioned above, 

2 5 then a screw 24 passes through the through hole 221 of the main 
board 22 and engages the threaded hole so that the main board 

22 connects to the supporting seat 23, finally, the main board 
22 connects to the shield 21 completing the assembly process. 

Referring to Fig. 3, the second embodiment utilizes the 
30 supporting seat 23 as shown in Figs. 2b and 2c and the supporting 
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seat 23' as shown in Fig. 2d and 2e at the same time. Similarly, 
the main board 22 is connected to the shield 21 by the supporting 
seat 23 and the supporting seat 23' , first, the supporting seat 
23 and the supporting seat 23' engages the shield 21 as mentioned 
5 above, then a screw 24 passes through the through hole 221 of 
the main board 22 and engages the threaded hole of the third 
engaging portion 23 5 of the supporting seat 2 3 so that the 
supporting seat 23 and the supporting seat 23' connect to the 
main board 22, finally, the main board 22 connects to the shield 

10 21 and the assembly process is finished. Due to the L- shaped 
third engaging portion 235' of the supporting seat 23' , a screw 
is not required to engage the main board 22 reducing the number 
of screws required. 

Referring to Fig. 4a, the third embodiment totally utilizes 

15 the supporting seat 23' as shown in Figs. 2d and 2e to connect 
the main board 22 to the shield 21 without screws. First, the 
supporting seat 23' engages the shield 21 as mentioned above, 
the main board 22 is then connected to the supporting seat 23' 
so that the supporting seat 23' prevents the main board 22 from 

20 moving along the X and Z axes. Meanwhile, a fixing assembly 4 
is disposed on the shield 21 and slides in the directions 
indicated by arrows A and B as shown in Fig. 4a. The fixing 
assembly 4 prevents the main board 22 from moving along the Y 
axis so that the main board 22 is fixed to the shield 21 without 

25 requiring screws. 

An example of the fixing assembly 4 is shown in Figs. 4b 
and 4c. The fixing assembly 4 includes a base 41 and a clip 42. 
The clip 42 is disposed in and able to slide in the base 41. Two 
rows of rack 411 and two tracks 412 and 412 are arranged in the 

3 0 base. The clip 4 2 has two teeth 421, a tongue 422 and a recess 
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423 . The rack 411 and the tooth 421 are face opposite directions . 
The clip 42 moves along the arrow A and the tooth 421 of the clip 
42 engages the rack 411 of the base 41 until the clip 42 holds 
the main board 22. The tongue 422 of the clip 42 is to disengage 
5 the rack 411 and the tooth 421. The tongue 422 can be formed 
as a handle, thus, the tongue 422 is raised so that the tooth 
421 is lifted and the tooth 421 disconnects from the rack 411. 
Afterward, the clip 42 is pulled in the direction indicated by 
arrow B to disengage the clip 42 and the main board 22. 

10 Additionally, the recess 423 of the clip 42 retains the main 
board 22 at a predetermined position so that the recess 423 can 
be formed as shown in Figs. 4a and 4b. The track 412 secures 
the clip 42 on the base 41. 

As mentioned above, according to the mechanical inclined 

15 plane theorem, the clip 42 with the tooth 411 can move along arrow 
A in the base 41 but not along arrow B because the rack 411 and 
the tooth 421 obstruct each other, thus preventing motion of the 
clip 41 . Namely, the clip 41 can only move in one direction along 
the arrow A but cannot move along the arrow B without the tongue 

20 422 operating as mentioned above. Finally, the clip 41 holds 
the main board 22. 

Furthermore, to prevent electromagnetic interference 
(EMI), the supporting seat 23 and the supporting seat 23' are 
preferably composed of metal . 

25 When the supporting seat 23 and the supporting seat 23' are 

plastic, they are preferably covered by a metal layer outside 
the supporting seat 23 and the supporting seat 23' to further 
prevent electromagnetic interference (EMI) in the electronic 
device . 
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As mentioned above, the electronic device and the fastening 
apparatus in the electronic device of the present invention, the 
supporting seat engages the shield without screws. Thereafter, 
the main board engages the supporting seat to fix the main board 
5 to the shield; the number of screws required is reduced or even 
eliminated. Thus, assembly time and costs are reduced. 

Finally, while the invention has been described by way of 
example and in terms of the preferred embodiments, it is to be 
understood that the invention is not limited to the disclosed 
10 embodiments. On the contrary, it is intended to cover various 
modifications and similar arrangements as would be apparent to 
those skilled in the art. Therefore, the scope of the appended 
claims should be accorded the broadest interpretation so as to 
encompass all such modifications and similar arrangements. 
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